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N00639 AR 000226 
MILLINGTON SUPPACT 

50903a 

~-=-:-:--~~--=~ EnSafe / Allen & HDShal1 
-~::~>~=~-j . a joint venture for professional services 

- --AH 5no Summer Trees Dr. Suite 8 Memphis, TN 38134 

~ _= = = = = =- (901)383-9115 Fax (901) 383-1743 38054.000 

li'D~O~V June 27. 1995 

Mr. Greg Parker 
Memphis and Shelby County Health Department 
814 Jefferson Avenue 
Memphis. Tennessee 38105 

RE: Monitoring Well Construction Pennit Nos. 95-075, 95-080; Assembly B and C Direct 
Push Technology Screening Survey; NAS Memphis RCRA Facility Investigation; 
Millington. Tennessee; CfO-094 

Dear Mr. Parker: 

In accordance with the requirements of the above-referenced pennits. EnSafel Allen & Hoshall 
is submitting copies of 7 logs produced from direct push technology (OPT) piezocone soundings 
at two Assembly B solid waste management units and four Assembly C solid waste management 
units at Naval Air Station Memphis. Also enclosed are tables and maps describing the locations, 
depths, and field analytical results of soil and groundwater samples collected during the DPT 
screening survey. Sampling at Assembly C solid waste management units 26 and 27 was 
conducted with a Geoprobe rig. so piezocone logs are not available. Also, samples collected 
by the Geoprobe rig were analyzed at an offsite laboratory and the results are currently 
unavailable; therefore, only maps with sample locations are included for these two sites. All 
DPT holes have been fllied with cement. 

The enclosed logs contain geotechnical information computed from piezocone tool measurement 
data using guidelines presented in Guidelines for Use and Interpretation of the Electric Cone 
Penetration Test (Robertson, P.K., and Campanella, R.G., 1989). It should be noted that the 
soil type descriptions shown on the logs have been developed for generic (non-site or location 
specific) soil materials and, thus, do not necessarily reflect accurate lithologic descriptions for 
the materials penetrated at NAS Memphis. 

If you have any questions or comments. please contact me at 9011372-7962. 

Sincerely, 

EnSafel Allen & Hoshall 

~~ 
By: Lawson M. Anderson, CHMM 

Task Order Manager 

Enclosures 

cc: Tanya Barker, NAS Memphis 
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PIEZKONE SWNDING LOG Paqe: 1 

f*t*4*t*tt****tt*tt~****t~tt~~***t~**tt*t*t*~***~t~~~~*t*~**i~*t~*~**ttt~ttt~~tttt*tt4~~~ti~**t~i*~ttti~ttt*~tt*tt~t*t*ttt~*~ttt~ 

SOUNDING 0: 40-PO1 CLIENT: ENSUE DATE: 05-08-1995 
JOB NAHE OR I: NASH LOCATION: SWHU40 DEPTR OF GROUNDWATER: 18 FEET 

*tttttt*t*tttttttttt*t*t~t~t*tttftttt**t~tttt*t*~*t**t~ti~ttt~~*~t~t~ttttttt~~t~ttt~tttttt*t~ 

Depth PP PT SL FR Soil Type N VES FA RD MI USS SEN CH ocl 
==========================================-------=======================================================~=======================: 

2.00 0.51 46.01 0.62 1.34 Silty to Clayey F.S. 15 0.05 >45 
3.00 -0.07 22.65 0.24 1.04 Clayey Fine Sand 9 0.10 --- 
4.00 0.03 5.83 0.10 1.74 Silty Clay 4 0.14 --- 
5.00 -0.04 9.32 0.12 1.25 Sandy Clay 5 0.19 --- 
6.00 -0.03 20.18 0.32 1.60 Clayey Fine Sand 8 0.23 --- 
7.00 -0.04 22.89 0.60 2.60 Sandy Clay 11 0.28 --- 
8.00 -0.02 19.37 0.45 2.34 Sandy Clay 10 0.32 --- 
9.00 -0.03 19.34 0.29 1.50 Clayey Fine Sand 8 0.37 --- 

10.00 -0.01 13.21 0.47 3.57 Silty Clay 9 0.42 --- 
11.00 0.00 14.36 0.23 1.58 Clayey Fine Sand 6 0.46 --- 
12.00 0.00 11.91 0.28 2.37 Sandy Clay 6 0.51 --- 
16.00 0.10 18.85 0.30 1.60 Clayey Fine Sand 8 0.69 --- 
19.00 0.16 31.75 0.33 1.05 Silty to Clayey F.S. 11 0.82 35 
20.00 0.19 28.83 0.33 1.14 Silty to Clayey F.S. 10 0.85 34 
21.00 0.20 13.10 0.31 2.35 Sandy Clay 7 0.88 --- 
22.00 0.25 19.13 0.38 1.97 Clayey Fine Sand 8 0.91 --- 
23.00 0.28 13.03 0.21 1.63 Sandy Clay 7 0.94 --- 
24.00 0.27 17.34 0.46 2.64 Sandy Clay 9 0.97 --- 
25.00 0.32 17.09 0.36 2.12 Sandy Clay 9 0.99 --- 
26.00 0.33 20.39 0.26 1.26 Clayey Fine Sand 8 1.02 --- 
27.00 0.32 20.97 0.40 1.93 Clayey Fine Sand 8 1.05 --- 
28.00 0.33 18.58 0.31 1.67 Clayey Fine Sand 7 1.09 --- 
29.00 0.30 21.86 0.71 3.26 Sandy Clay 11 1.11 --- 
30.00 0.23 33.02 0.66 2.01 Clayey Fine Sand 13 1.14 --- 
31.00 0.28 18.62 0.27 1.47 Clayey Fine Sand 7 1.17 --- 
32.00 0.23 20.09 0.21 1.03 Clayey Fine Sand 8 1.20 --- 
33.00 0.21 8.13 0.26 3.14 Silty Clay 5 1.23 --- 
34.00 0.25 44.37 0.11 0.24 Silty Fine Sand 11 1.26 34 
35.00 0.29 28.79 0.51 1.77 Clayey Fine Sand 12 1.29 --- 
36.00 0.37 31.42 0.84 2.68 Clayey Fine Sand 13 1.32 --- 
38.00 0.39 26.85 0.46 1.70 Clayey Fine Sand 11 1.39 --- 
39.00 0.38 19.74 0.39 1.97 Clayey Fine Sand 8 1.42 --- 
40.00 0.40 14.29 0.22 1.51 Clayey Fine Sand 6 1.45 --- 
41.00 0.40 45.92 0.46 1.01 Silty to Clayey F.S. 15 1.48 34 
42.00 0.11 207.08 2.76 1.33 Silty Fine Sand 52 1.51 42 
43.00 -0.39 244.65 2.34 0.96 Fine Sand 49 1.54 43 
44.00 -0.17 219.90 2.04 0.93 Fine Sand 44 1.58 42 

88 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

37 
34 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

40 
*** 

*** 
*** 
*** 

39 
82 
86 
83 

101 
301 
76 

122 
266 
302 
254 
253 
171 
185 
152 
242 
70 
63 

163 
243 
161 
218 
215 
258 
265 
233 
277 
425 
233 
252 
92 
98 

367 
401 
340 
244 
171 
101 
456 
538 
484 

*** *** 

1.5 5.8 
0.4 3.5 
0.6 4.8 
1.3 3.7 
1.5 2.3 
1.3 2.6 
1.3 4.0 
0.9 1.7 
0.9 3.8 
0.8 2.5 
1.2 3.8 
*** *** 
*** *** 

0.8 2.6 
1.2 3.0 
0.8 3.7 
1.1 2.3 
1.1 2.8 
1.3 4.8 
1.3 3.1 
1.2 3.6 
1.4 1.8 
2.1 3.0 
1.2 4.1 
1.3 5.8 
0.5 1.9 
*** *** 

1.8 3.4 
2.0 2.2 
1.7 3.5 
1.2 3.0 
0.9 4.0 
*** *** 
*** 
*** 
*** 

*** 
*** 
*** 

276 -- 
45 >I( 
41 >I( 
47 >I( 
40 >I( 
46 >li 
97 >lf 
97 >l 
66 >1 
72 >1 
60 
94 

191 -- 
173 -- 
66 
96 
65 
87 
85 
41 
42 
93 
44 
66 >l 
93 
40 
41 

266 -- 
58 
63 
54 
99 
71 

276 -- 
1242 -- 
1468 -- 
1319 -- 



PIEZOCONE SOUNDING LOG Page: 2 

t*t++tt*ttttt***tttttttttt*tt*ttt**tt~t~t*~tt*~*~~***~*~*****~~~~*~*t**~tt*tt~t*t*ttt~**t~~~*tttttt**t*tti~i*t*t*t*tt~tttttttttt*t 
r”‘. 

SOUNDING #: 40-PO1 CLIENT: ENSAFE DATE: 05-08-1995 
JOB NAWE OR #: NASW L&XTION: SWMJ40 DEPTH OF GROUWDWATER: 18 FEET 

tttttttttt*ttt*ttttttt~~ttttttttiftt**~t~~t4tit~tt~tt~t****ttt*ttt*~*~*i~*t**~t*~*~*~ttt*tt~*~*tt**tt~tttt~~~ttttt*tttttittttt*t~t*t 

45.00 -0.06 57.47 0.55 0.96 Silty Fine Sand 14 1.61 35 44 126 M-S m-e 345 -- 
46.00 -0.41 185.97 OAO 0.43 Fine Sand 37 1.64 41 78 409 --- --- 1116 -- 
47.00 -0.40 386.03 1.57 0.41 Cemented Sand to HardPan 64 1.68 45 98 849 --- --- 2316 -- 

PP - Pore Pressure (Kg/cn2) N - Eguivalent SPT Blow Count (bpf) uss - Undrained Sheer Strength 
PT - Point Bearing (Kg/cs2) VES - Vertical Effective Stress (Kg/cs2) SEW - Sensitivity 
SL - Sleeve Friction (Kg/cu2) FA - Friction Angle (Degress) CH - Constrained Hodulus 
FR - Friction Ratio (%) RD - Relative Density (+ or - 5%) CCR - Estirated Over Consolidation Ratio 
GWD - Ground Water Depth YH - Youngs Hodulus 

The above data was computed utilizing SST’s in-house correlations and guidelines published in ‘Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Caspanella, September, 1989. 



PIEZOCONE SOUNDING LOG Page: 1 

i*tt~tttttttttttt*tt*****~****ttt**t**tt**tt~*ttttt*t*********~**tttttt*ttt*~ttt*~*t*t***t~*tttt*tt*ttti~**tttt**tt*tttttt*ttttt 
SOUNDING I: 40+02 CLIENT: ENSAFE DATE: 05-08-1995 

JOB NME OR 1: NASH094 LOCATION: SWMtJ40 ST2 DEI’TH OF GROUNDWATER: 18 
*itttttttt*tftittttt*tttt**t*ttt*tttttttttttt*t*t************t***ttt*tt*t**~ttttt*ttttttt*t**tttt****ttti!ttttttttttttttttttttt*t 

Depth PP PT SL FR Soil Type N VES FA RB YW uss SEN CM oc 
=======================--------=========================================================================~======================= 

2.00 0.11 31.33 0.34 1.08 Silty to Clayey F.S. 10 
3.00 -0.09 38.85 0.17 0.43 Silty to Clayey F.S. 13 
4.00 -0.06 7.69 0.14 1.79 Sandy Clay 4 
5.00 -0.04 6.81 0.07 0.97 Sensitive Fine Grain 3 
6.00 -0.03 10.84 0.09 0.82 Clayey Fine Sand 4 
7.00 -0.02 16.87 0.18 1.06 Clayey Fine Sand 7 
8.00 -0.04 20.72 0.43 2.08 Clayey Fine Sand 8 
9.00 -0.05 16.74 0.53 3.16 Sandy Clay 8 

10.00 -0.05 12.26 0.48 3.90 Clay 12 
11.00 -0.03 5.04 0.37 7.33 Clay 5 
12.00 -0.03 20.19 0.30 1.49 Clayey Fine Sand 8 
13.00 -0.02 14.24 0.42 2.98 Sandy Clay 7 
15.00 -0.01 17.64 0.28 1.57 Clayey Fine Sand 7 
17.00 -0.04 30.13 0.38 1.26 Silty to Clayey F.S. 10 
18.00 -0.02 29.85 0.41 1.39 Clayey Fine Sand 12 
19.00 0.22 2.57 0.27 10.51 Organic Haterial 3 
20.00 0.20 17.90 0.36 2.04 Clayey Fine Sand 7 
21.00 0.24 12.65 0.23 1.80 Sandy Clay 6 
22.00 0.28 8.56 0.13 1.57 Sandy Clay 4 
23.00 0.29 12.73 0.12 0.92 Clayey Fine Sand 5 
24.00 0.29 19.02 0.28 1.45 Clayey Fine Saud 8 
25.00 0.29 24.91 0.42 1.69 Clayey Fine Saud 10 
28.00 0.22 29.11 0.41 1.41 Clayey Fine Sand 12 
30.00 0.35 28.72 0.27 0.93 Silty to Clayey F.S. 10 
31.00 0.21 36.34 0.49 1.34 Silty to Clayey F.S. 12 
32.00 -0.18 76.84 2.05 2.67 Clayey Fine Sand 31 
33.00 0.15 16.45 0.87 5.30 Clay 16 
34.00 0.08 42.37 0.36 0.85 Silty to Clayey F.S. 14 
35.00 0.26 33.23 0.50 1.50 Clayey Fine Sand 13 
37.00 0.28 23.89 0.59 2.48 Sandy Clay 12 
38.00 0.29 28.92 0.67 2.32 Clayey Fine Sand 12 
39.00 -0.41 126.76 0.44 0.34 Fine Saud 25 
40.00 -0.32 93.30 0.85 0.91 Silty Fine Sand 23 
41.00 -0.55 430.06 2.01 0.47 Cerented Sand to HardPan 72 
42.00 -0.50 573.95 3.68 0.64 Cemented Sand to HardPan 96 

PP - Pore Pressure (Kg@) 
PT - Point Bearing (Kg/m) 
SL - Sleeve Friction (Kg/cn2) 
FR - Friction Ratio (%) 
GWD - Ground Water Depth 

N - Equivalent SPT Blow Count (bpf) 
VES - Vertical Effective Stress (Kg/cnZ) 

0.05 >45 77 69 
0.10 >45 73 85 
0.14 --- *** 101 
0.18 --- *** 133 
0.22 --- *** 142 
0.27 --- *** 221 
0.32 --- *** 272 
0.37 --- *** 218 
0.41 --- *** 158 
0.44 --- *** 61 
0.49 --- *** 263 
0.54 --- *** 183 
0.63 -- *** 227 
0.73 35 37 66 
0.78 --- *** 388 
0.80 --- *** *** 

0.83 --- *** 228 
0.86 --- *- 157 
0.88 --- *** 102 
0.91 --- *** 158 
0.94 --- *** 241 
0.98 --- *** 319 
1.07 --- *** 374 
1.13 32 30 63 
1.16 34 36 80 
1.19 --- *** 1009 
1.22 --- *** 203 
1.25 34 39 93 
1.28 -- *** 426 
1.34 -- *** 301 
1.37 -- *** 367 
1.40 40 69 279 
1.43 38 60 205 
1.47 >45 MU+ 946 
1.50 >45 loot 1263 

*** 

0.5 
0.7 
0.7 
1.1 
1.4 
1.1 
0.8 
0.3 
1.3 
0.9 
1.1 
*** 

1.9 
*** 

1.1 
0.8 
0.5 
0.8 
1.2 
1.6 
1.9 
*** 
*** 

5.0 
1.0 
*** 

2.1 
1.5 
1.8 
*** 
*** 
*** 
*** 

USS - Undrained Sheer Strength 
SEW - Sensitivity 

*** 
*** 

3.3 
6.2 
7.3 
5.7 
2.9 
1.9 
1.5 
0.8 
4.0 
2.0 
3.8 
*** 

4.3 
*** 

2.9 
3.3 
3.8 
6.5 
4.1 
3.5 
4.3 
*** 
*** 

2.2 
1.1 
*** 

4.0 
2.4 
2.6 
*** 
*** 
*** 
*** 

188 
233 
38 
48 
54 
84 
41 
84 
61 
35 
40 
71 
88 

181 
60 

*** 

90 
63 
43 
64 
95 
50 
58 

172 
218 
154 
82 

254 
66 
48 
58 

761 
560 

2580 
3444 

PA - Friction Angle (Begress) cl! - Constrained Wodulus 
RD - Relative Density (t or - 5%) OCR - Estimated Over Consolidation Ratio 
Yn - Youngs Hodulus 

** 
** 

)l 
)l 
>l 
>l 
>I 
>l 
>1 

>l 

** 

>l 
** 

*I 
*I 

>I 

*. 

*. 
*. 
*. 
*. 

ile above data was computed utilizing SST% in-house correlations and guidelines published in ‘Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Carpanella, Septeaber, %89. 

pd"l 



PIEZCCONE SOUNDING LOG Paqe: 1 

ttt*+ftttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttirttttttttttttttttttttttt 
SOUN’DING I: 40-PO3 CLIENT: ENSAFE DATE: 05-08-1995 

JOB NAME OR I: NASH094 LOCATION: SWMJIO ST3 DilPTH OF GROUNDWATER: 18 
ttttttttttttttttttttttttttttttt*tttttttt*tttttttttttttttt***ttttttttttttttttttttttttttttttttttttttttttt~fttttttttttttttttttttttt 

Depth PP PT SL E-R Soil Type N VES FA RD YH USS SEN CM 0 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2.00 -0.29 50.30 0.40 0.80 Silty to Clayey F.S. 17 0.05 >45 
3.00 0.21 12.59 0.17 1.38 Clayey Fine Sand 5 0.10 --- 
4.00 0.16 19.55 0.14 0.70 Clayey Fine Sand 8 0.15 --- 
5.00 0.13 24.80 0.45 1.83 Clayey Fine Sand 10 0.20 --- 
6.00 0.09 23.01 0.26 1.11 Clayey Fine Sand 9 0.24 --- 
7.00 -0.00 18.44 0.08 0.42 Silty to Clayey F.S. 6 0.29 38 
8.00 -0.13 21.75 0.12 0.55 Silty to Clayey F.S. 7 0.34 38 
9.00 -0.13 21.68 0.08 0.35 Silty to Clayey F.S. 7 0.39 37 

10.00 -0.13 15.26 0.41 2.66 Sandy Clay . 8 0.43 --- 
11.00 -0.07 11.61 0.42 3.60 Silty Clay 8 0.48 --- 
13.00 -0.00 9.63 0.23 2.35 Sandy Clay 5 0.57 --- 
14.00 -0.03 21.74 0.34 1.57 Clayey Fine Sand 9 0.62 --- 
15.00 -0.02 24.59 0.32 1.30 Clayey Fine Sand 10 0.67 --- 
16.00 -0.03 31.98 0.58 1.82 Clayey Fine Sand 13 0.72 --- 
17.00 0.04 22.80 0.44 1.95 Clayey Fine Sand 9 0.77 --- 
18.00 0.09 15.01 0.31 2.06 Sandy Clay 8 0.81 --- 
19.00 0.11 27.38 0.59 2.17 Clayey Fine Sand 11 0.84 --- 
20.00 0.17 20.60 0.44 2.12 Clayey Fine Sand 8 0.87 --- 
22.00 0.19 10.72 0.13 1.21 Sandy Clay 5 0.93 --- 

f@- 
23.00 0.16 23.17 0.27 1.15 Clayey Fine Sand 9 0.96 --- 
25.00 0.15 27.53 0.65 2.36 Clayey Fine Sand 11 1.02 --- 
27.00 0.12 22.49 0.28 1.25 Clayey Fine Sand 9 1.08 --- 
28.00 -0.02 35.22 0.33 0.94 Silty to Clayey F.S. 12 1.11 34 
29.00 0.21 21.70 0.27 1.23 Clayey Fine Sand 9 1.14 --- 
30.00 -0.02 36.13 0.07 0.18 Silty Fine Sand 9 1.17 34 
31.00 -0.46 176.45 1.17 0.66 Fine Sand 35 1.20 42 
32.00 0.14 71.78 2.92 4.07 Sandy Clay 36 1.23 --- 
33.00 0.15 30.07 0.91 3.03 Sandy Clay 15 1.26 --- 
35.00 0.23 18.67 0.30 1.59 Clayey Fine Sand 7 1.32 --- 
36.00 0.14 23.15 0.21 0.90 Silty to Clayey F.S. 8 1.35 <30 
37.00 0.20 25.24 0.20 0.79 Silty to Clayey F.S. 8 1.38 30 
38.00 0.21 13.98 0.36 2.61 Sandy Clay 7 1.40 -- 
39.00 0.22 8.14 0.26 3.14 Silty Clay 5 1.43 --- 
40.00 0.21 11.40 0.22 1.93 Sandy Clay 6 1.46 --- 
41.00 0.15 21.67 0.21 0.96 Clayey Fine Sand 9 1.49 --- 
42.00 0.15 18.13 0.14 0.77 Clayey Fine Sand 7 1.52 --- 
43.00 -0.02 38.03 0.28 0.73 Silty to Clayey F.S. 13 1.55 32 
44.00 0.26 11.88 0.90 7.59 Clay 12 1.58 --- 
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PIEZOCONE SOUNDING LCG Page: 2 

SOUNDING I: 40-PO3 CLIENT: ENSAFE DATE: 05-08-1995 
JOB NAWE OR I: NAM94 LOCATION: SWWU40 ST3 DEPTB OF GROUNDWATER: 18 I 

ttttttttttttttttttttttttttttttttttttttttttttttttttt**********tttttttttttttttttttttttttttttttttttt*ttttttttt~tttttttttttttttttttt¶ 

Depth PP PT SL FR Soil Type N VES FA RD Q USS SEW Cl4 OCl 
~~----------~~~~~~~~~~~~~~~~~~~~~~~~~~~--------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: 

45.00 0.22 20.35 0.34 1.66 Clayey Fine Sand 8 1.61 -a- e-s 250 1.2 3.6 41 : 
46.00 0.23 29.23 0.24 0.81 Silty to Clayey F.S. 10 1.64 <30 25 64 --- --- 175 --* 
47.00 0.30 12.40 0.16 1.31 Clayey Fine Sand 5 1.67 W-B --- 143 0.7 4.6 62 : 
48.00 0.26 17.48 0.19 1.10 Clayey Fine Sand 7 1.70 *** *** 210 1.1 5.4 87 ; 
49.00 0.36 14.71 0.15 1 .OG Clayey Fine Sand 6 1.73 *** *** 173 0.9 6.0 74 : 

PP - Pore Pressure (Kg/c&?) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength 
PT - Point Bearing (Kg/m?) VES - Vertical Effective Stress (Kq/cm2) SEW - Sensitivity + 
SL - Sleeve Friction (Kg/m2) FA - Friction Angle (Degress) al - Constrained Hodulus 
FR - Friction Ratio (%) RD - Relative Density (t or - 5%) OCR - Estimated Over Consolidation Ratio 
GWD - Ground Water Depth Yu - Youngs Modulus 

The above data was computed utilizing SST’s in-house correlations and guidelines published in ‘Guidelines’ for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Caspanella, September, 1989. 



PIEZOCONE SOIJNDING LOG Paqe: 1 

ittt~ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttl 
SOUNDING I: 40-PO4 CLIENT: ENSAFE DATE: 05-08-1995 

JOB NAME OR I: NASM094 LOCATION: SWMlJ40 ST4 DEPTH OF GRGUNDWATER: 18 1 
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttl 

Depth PP PT SL FR Soil Type N VES FA RB Yw USS SEti CM Kl 
************~*****************~**************************~*~**~~****~*****~*************------------*--------*--*-------****-*--. _*******~*~**_**********************************************************~***************~**----**-*-*******-****---***---*******. 

2.00 -0.25 28.99 0.36 1.23 Silty to Clayey F.S. 10 0.05 >45 
3.00 -0.11 17.51 0.32 1.82 Clayey Fine Sand 7 0.10 --- 
4.00 -0.03 12.93 0.42 3.28 Silty Clay 9 0.14 --- 
5.00 -0.09 17.16 0.36 2.10 Sandy Clay 9 0.19 --- 
6.00 -0.04 13.99 0.50 3.55 Silty Clay 9 0.23 --- 
7.00 -0.03 8.85 0.38 4.27 Clay 9 0.27 --- 
8.00 -0.07 15.59 0.30 1.95 Sandy Clay 8 0.31 --- 
9.00 -0.08 15.24 0.24 1.55 Clayey Fine Sand 6 0.36 --- 

10.00 -0.07 14.82 0.22 1.50 Clayey Fine Sand 6 0.41 --- 
11.00 -0.06 25.57 0.45 1.77 Clayey Fine Sand 10 0.46 --- 
12.00 -0.12 35.29 0.59 1.67 Clayey Fine Sand 14 0.51 --- 
13.00 -0.17 41.60 0.79 1.91 Clayey Fine Sand 17 0.56 --- 
14.00 -0.17 33.31 1.00 3.00 Sandy Clay 17 0.60 --- 
15.00 -0.12 32.89 0.85 2.57 Clayey Fine Sand 13 0.65 --- 
16.00 -0.12 24.14 0.62 2.57 Sandy Clay 12 0.69 --- 
17.00 -0.06 26.15 0.67 2.57 Clayey Fine Sand 10 0.74 --- 
18.00 -0.02 20.88 0.67 3.21 Sandy Clay 10 0.79 --- 
20.00 0.07 18.57 0.34 1.81 Clayey Fine Sand 7 0.84 --- 
?l.OO 0.10 12.75 0.18 1.44 Sandy Clay 6 0.87 --- 
22.00 0.10 14.84 0.26 1.72 Sandy Clay 7 0.90 --- 
23.00 0.08 17.23 0.27 1.56 Clayey Fine Sand 7 0.93 --- 
24.00 0.04 16.20 0.51 3.17 Sandy Clay 8 0.96 --- 
25.00 0.15 17.80 0.86 4.86 Clay 18 0.98 --- 
26.00 0.09 27.94 0.31 1.10 Silty to Clayey F.S. 9 1.01 33 
27.00 0.09 22.02 0.24 1.09 Clayey Fine Sand 9 1.04 --- 
28.00 0.05 30.11 0.68 2.27 Clayey Fine Sand 12 1.07 --- 
29.00 0.04 29,13 0.25 0.84 Silty to Clayey F.S. 10 1.11 33 
30.00 0.18 19.23 0.21 1.08 Clayey Fine Sand 8 1.14 --- 
31.00 -0.30 40.99 0.89 2.16 Clayey Fine Sand 16 1.17 --- 
32.00 -0.30 31.23 -0.01 0.02 Silty Fine Sand 8 1.20 32 
33.00 -0.32 20.51 0.57 2.76 Sqdy Clay 10 1.22 --- 
34.00 -0.11 24.64 0.48 1.93 Clayey Fine Sand 10 1.26 --- 
35.00 -0.16 30.58 0.48 1.57 Clayey Fine Sand 12 1.29 --- 
37.00 0.01 31.40 0.23 0.75 Silty to Clayey F.S. 10 1.35 32 
38.00 0.08 29.32 0.14 0.47 Silty to Clayey F.S. 10 1.38 31 
39.00 0.04 29.34 0.15 0.52 Silty to Clayey F.S. 10 1.41 31 
40.00 0.02 27.20 0.05 0.18 Silty to Clayey P.S. 9 1.44 30 
41.00 -0.01 28.20 -0.02 0.07 Silty to Clayey F.S. 9 1.47 30 
42.00 -0.20 116.67 0.63 0.54 Fine Sand 23 1.50 39 
43.00 -0.36 100.43 3.24 3.23 Sand to Clayey F.S. 50 1.54 --- 
44.00 0.01 34.14 0.30 0.87 Silty to Clayey P.S. 11 1.57 31 
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PIEZONE SOURDING LOG Page: 2 

ttt~tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~ktttttttttttttttt*tttttt 
SOUNDING #: 40-PO4 CLIENT: ENSAFE DATE: 05-08-1995 

JOB NAHE OR #: NASWO94 LOCATION: SWHU40 ST4 DEPTIi OF GROUNMATER: 18 
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~~ttttttttttttttttttttttt 

Depth PP PT SL FR Soil Type N VES FA RD YH USS SEN CH C 
=======================================================================================================~======================= 

45.00 0.02 42.21 0.59 1.41 Silty to Clayey F.S. 14 1.60 33 36 93 --- --- 253 - 
46.00 -0.02 19.67 0.56 2.83 Sandy Clay 10 1.63 --- e-m 241 1.2 2.1 98 
47.00 0.02 21.33 0.52 2.43 Sandy Clay 11 1.65 _-- -em 262 1.3 2.5 43 
48.00 -0.08 27.55 1.39 5.03 Clay 28 1.68 *** *** 345 1.7 1.2 55 
49.00 -0.49 452.66 1.17 0.26 Cemented Sand to HardPan 75 1.72 >45 100+ 996 --- --- 2716 - 

PP - Pore Pressure (Kg/c&!) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength 
PT - Point Bearing (Kg/c&?) VES - Vertical Effective Stress (Kg/cs2) SEN - Sensitivity 
SL - Sleeve Friction (Kg/c&?) PA - Friction Angle (Degress) al - Constrained Hodulus 
FR - Friction Ratio (%) RD - Relative Density (t or - 5%) OCR - Estirated Over Consolidation Ratio 
GWD - Ground Water Depth Yu - Youngs wodulus 

The above data was computed utilizing SST’s in-house correlations and guidelines published in ‘Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Caqanella, September, 1989. 

-- - 
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LEGEND 

- GROUNDWATER SAMPLE LOCATION 

- GROUNDWATER FLOW DIRECTION 

BARRACKS 

(S-458) 

SIDNJALK 

‘5 

SCALE FEET 

INTERIM MEASURES 
WORK PLAN 
NAS MEMPHIS 

FlGURt 
PROPQSED DPl 

SAMPLE-~C$Tl~N MAP 
1 

1 MILLINGTON, TENNESSEE 1 - 
C NAME: 16MEMDSL 



NAS Memphis RFI 

SWMU 45 Interim Measure 
DPT Survev Groundwater Analvtical Data 

Sample I.D. Sample Depth (ft. bgs.) Analytical Results 

45GH0740 40 ND 

45GH0842 I 42 I ND 

45GH0937 

45GH1040 

Notes: 
ND - None Detected, all results were below practical quantitation limits. 
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BUILDING N-94 
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SCALE: NOT TO SCALE I 9 
DWG DATE: 04/06/95 lDWG NAME: 9489~P-i 
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PIEZOCONE SOUNDING LOG Page: 1 

t**H**t***tttt***tttt*ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt************ttttttttttttttttttttttttttttti 
SOUNDING I: 15-PO1 CLIENT: ENSAFE DATE: 05-16-1995 

JOB NAHE OR I: NM094 LOCATION: SWHU15 ST1 DEPTB OF GROUNDWATER: 18 
ttttttt*tttttttttt**tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt*tti 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CH o( 
===============================================================================================================================: 

2.00 -0.30 112.43 1.05 0.94 Silty Fine Sand 28 0.05 >45 
3.00 0.03 25.17 1.30 5.16 Clay 25 0.09 --- 
4.00 0.02 26.20 0.14 0.53 Silty to Clayey F.S. 9 0.14 44 
5.00 -0.00 31.86 0.32 1.01 Silty to Clayey P.S. 11 0.19 43 
6.00 0.09 25.05 0.27 1.07 Silty to Clayey F.S. a 0.23 41 
7.00 0.01 24.57 0.40 1.63 Clayey Fine Sand 10 0.28 -- 
8.00 0.05 23.35 0.45 1.93 Clayey Fine Sand 9 0.33 --- 
9.00 0.12 16.52 0.27 1.65 Clayey Fine Sand 7 0.38 --- 

10.00 0.14 la.43 0.12 0.63 Clayey Fine Sand 7 0.43 --- 
11.00 0.16 17.90 0.19 1.08 Clayey Fine Sand 7 0.48 --- 
12.00 0.20 18.20 0.25 1.40 Clayey Fine Sand 7 0.53 --- 
13.00 0.22 14.17 0.17 1.22 Clayey Fine Sand 6 0.5a --- 
15.00 1.13 30.77 0.80 2.60 Clayey Fine Sand 12 0.67 --- 
16.00 1.31 14.66 0.31 2.14 Sandy Clay 7 0.72 --- 
17.00 1.29 11.00 0.14 1.23 Sandy Clay 5 0.76 --- 
18.00 1.30 6.53 0.10 1.60 Sandy Clay 3 0.81 --- 
19.00 1.36 12.58 0.12 0.93 Clayey Fine Sand 5 0.84 --- 
20.00 1.37 8.58 0.04 0.45 Sensitive Fine Grain 4 0.86 --- 
21.00 i.39 10.18 0.02 0.18 Clayey Fine Sand 4 0.89 --- 
22.00 1.40 10.60 0.05 0.48 Clayey Fine Sand 4 0.92 --- 
23.00 1.39 11.28 0.04 0.32 Clayey Fine Sand 5 0.95 --- 
24.00 1.46 13.78 0.10 0.73 Clayey Fine Sand 6 0.98 --- 
25.00 1.58 20.51 0.33 1.60 Clayey Fine Sand a 1.01 -*- 
26.00 1.65 14.89 0.20 1.34 Clayey Fine Sand 6 1.04 --- 
27.00 1.52 39.95 0.84 2.10 Clayey Fine Sand 16 1.07 --- 
28.00 1.79 31.46 0.46 1.45 Clayey Fine Sand 13 1.10 --- 
29.00 1.71 48.85 0.66 1.34 Silty to Clayey F.S. 16 1.14 36 
30.00 1.73 46.92 1.76 3.75 Sandy Clay 23 1.16 --- 
31.00 1.88 45.22 0.96 2.13 Clayey Fine Sand la 1.19 --- 
32.00 1.98 29.48 0.46 1.57 Clayey Fine Sand 12 1.22 --- 
34 40 2.14 20.86 0.26 1.26 Clayey Fine Sand 8 1.29 --- 
35.00 2.19 30.28 0.30 0.98 Silty to Clayey F.S. 10 1.32 32 
36.00 2.24 27.01 0.16 0.59 Silty to Clayey F.S. 9 1.35 31 
37.00 2.37 27.52 0.23 0.82 Silty to Clayey P.S. 9 1.38 31 
38.00 1.80 210.74 0.78 0.37 Fine Sand 42 1.41 43 
39.00 1.54 122.22 1.64 1.34 Silty Fine Sand 31 1.44 40 
40.00 2.25 40.53 0.85 2.10 Clayey Fine Sand 16 1.47 --- 
42.00 0.94 243.35 1.78 0.73 Fine Sand 49 1.54 43 
43.00 0.94 254.02 1.12 0.44 Cemted Sand to HardPan 42 1.58 43 
44.00 0.91 199.67 0.45 0.23 Fine Sand 40 1.61 42 
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PIEZOCONE SOUNDING LOG Pace: 2 

t*tf**tt****tt*tft*t******~******~*******~**~*~~*~******~****~***~~***~*~i~~*****~**~******~*~***~*****~***********~**********~! 

P-+-. SOUNDING #: 15-PO1 CLIENT: ENSAFE DATE: 05-X-1995 
JOB NAWE OR 1: NASH094 LOCATION: SWWD15 ST1 DEm OF GRODNEWATER: 18 

t**t*t**tt*t**tt***t~~****~*~~**~***~***~********~***~~****~*****~********~****~******~~~**~*~~~~******~~***~*~*********~*~*~~*~ 

Depth PP PT SL FR Soil Type N VES Fb RD YH USS SRI CW o( 
--------------------------------------------------------------------------------------------------------,-----------------------. -----------------__-------------------------------------------------------------------------------------,-----------------------. 

45.00 0.88 207.99 0.75 0.36 Fine Sand 42 1.64 42 81 458 --- --- 1248 -, 
46.00 0.69 307.65 1.74 0.57 Cemented Sand to HardPan 51 1.68 44 92 677 --- --- 1846 -, 

PP - Pore Pressure (Kq/cmz) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength 
PT - Point Bearing (Kg/cm2) VES - Vertical Effective Stress (Kg/m?) SW - Sensitivity 
SL - Sleeve Friction (Kg/c~2) PA - Friction Angle (Deqress) CH - Constrained Hodulus 
FR - Friction Ratio (1) RD - Relative Density (t or - 5%) OCR - Estirated Over Consolidation Ratio 
GWD - Ground Water Depth YH - Younqs Hodlllus 

The above data was computed utilizing SST’s in-house correlations and guidelines published in ‘Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Carpanella, September, 1989. 

-- - 



PIEZOCONE SOUNDING LOG Paqe: 1 

***f*******t*t**t*t***********************************~*********t**************************************************************i~ 
SOUNDING I: 15-P18 CLIENT: ENSAFE DATE: 05-16-1995 

JOB NAHE OR f : NASH094 LOCATION: SWUU15 ST1 DEPTH OF GROUNDMATER: 18 1 
*t*tt*tt*t*t*tt*t**t**************************************~**************************~******************************************~ 

2.00 0.85 29.58 0.05 0.16 Silty to Clayey F.S. 10 0.05 >45 
3.00 1.09 20.33 0.15 0.76 Clayey Fine Sand 8 0.10 --- 
4.00 1.02 18.79 0.22 1.16 Clayey Fine Sand a 0.15 --- 
5.00 0.75 9.72 0.32 3.32 Silty Clay 6 0.19 --- 
6.00 0.93 6.78 0.06 0.91 Sensitive Fine Grain 3 0.22 --- 
7.00 0.19 104.21 0.53 0.50 Fine Sand 21 0.28 >45 
8.00 1.06 6.20 0.09 1.44 Sandy Clay 3 0.32 --- 
9.00 1.11 1.40 0.15 10.63 Organic Haterial 1 0.35 --- 

10.00 1.02 2.94 0.10 3.29 Clay 3 0.39 --- 
11.00 1.07 0.19 0.09 47.22 Undefined 0 0.39 --- 
12.00 1.07 1.70 0.21 12.31 Organic Haterial 2 0.42 --- 
13.00 0.79 4.38 0.29 6.68 Clay 4 0.46 --- 
14.00 0.86 2.01 0.20 9.88 Organic Haterial 2 0.50 --- 
15.00 0.85 1.56 0.19 12.19 Organic Haterial 2 0.53 --- 
16.00 0.81 13.87 0.12 0.83 Clayey Fine Sand 6 0.58 --- 
18.00 0.86 13.89 0.47 3.39 Silty Clay 9 0.66 --- 
19.00 0.79 23.12 0.46 2.00 Clayey Fine Sand 9 0.69 --- 
20.00 0.84 28.99 0.40 1.39 Clayey Fine Sand 12 0.73 --- 
21.00 0.84 29.81 0.28 0.95 Silty to Clayey F.S. 10 0.76 35 
22.00 0.63 60.76 0.90 1.49 Silty to Clayey F.S. 20 0.79 39 

,- 23.00 0.84 30.49 0.60 1.97 Clayey Fine Sand 12 0.82 --- 
24.00 0.94 22.33 0.18 0.81 Silty to Clayey P.S. 7 0.85 33 
25.00 0.98 19.93 0.40 1.99 Clayey Fine Sand 8 0.88 --- 
26.00 1.02 15.29 0.23 1.48 Clayey Fine Sand 6 0.91 --- 
27.00 1.04 8.90 0.05 0.51 Sensitive Fine Grain 4 0.93 --- 
28.00 1.07 12.17 0.10 0.83 Clayey Fine Sand 5 0.96 --- 
29.00 1.07 11.26 0.01 0.10 Clayey Fine Sand 5 0.99 --- 
30.00 1.10 14.85 0.11 0.71 Clayey Fine Sand 6 1.02 --- 
31.00 1.08 15.62 0.22 1.38 Clayey Fine Sand 6 1.06 --- 
32.00 1.00 31.16 0.61 1.96 Clayey Fine Sand 12 1.09 --- 
33.00 0.63 92.72 0.14 0.15 Fine Sand 19 1.12 39 
34.00 0.57 123.69 0.12 0.10 Fine Sand 25 1.15 41 
35.00 0.59 135.83 0.30 0.22 Fine Sand 27 1.19 41 
36.00 0.52 153.68 0.54 0.35 Fine Sand 31 1.22 42 
37.00 0.51 194.56 0.77 0.39 Fine Sand 39 1.25 43 
38.00 0.51 196.73 0.75 0.38 Fine Sand 39 1.29 43 
39.00 0.53 225.44 1.16 0.51 Fine Sand 45 1.32 43 
40.00 0.70 208.64 1.81 0.87 Fine Sand 42 1.35 43 
41.00 0.65 249.47 1.61 0.65 Fine Sand 50 1.38 44 
42.00 0.67 246.77 2.30 0.93 Fine Sand 49 1.42 43 
43.00 0.77 237.14 2.13 0.90 Fine Sand 47 1.45 43 
44.00 0.77 153.31 1.54 1.00 Fine Sand 31 1.48 41 
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PIEZOCONE SOUNDING LOG Pace: 2 

**tCI***tftttttt*tt*********************~**********************~*********************~i***************~**~*********~***********~ 

SOUNDING f: 15-P18 CLIENT: ENSAFE DATE: 05-16-1995 
JOB NAHE OR f : NASH094 LOCATION: SWHUl5 ST1 DEPTH OF GROUNDWATER: ia 

*tttttt*t*t***t*ttt********~***************~***********~*~**************i****************~*************************************~ 

Depth PP PT SL FR Soil Type N VES FA RD YH USS SEN CH o( 
====================================================------------=======================================~=======================: 

45.00 0.75 271.85 1.48 0.54 Cemted Sand to BardPan 45 1.52 43 90 598 --- --- 1631 -’ 
46.00 0.90 264.74 1.49 0.56 Fine Sand 53 1.55 43 89 582 --- --- 1588 - 
47.00 0.80 373.91 1.77 0.47 Cemented Sand to Hardpan 62 1.59 45 98 823 --- --- 2243 -I 
48.00 0.90 446.37 3.20 0.72 Cerented Sand to Bardpan 74 1.63 >45 loot 982 --- --- 2678 -’ 

PP - Pore Pressure (Kg/&!) 
A - Point Bearing (Kg/cm2) 
SL - Sleeve Friction (Kq/cm2) 
FR - Friction Ratio (%) 
GWD - Ground Water Depth 

N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Stzenqth 
VFS - Vertical Effective Stress (Kg/cn2) SEN - Sensitivity 
FA - Friction Angle (Deqress) CH - Constrained Hodulus 
RD - Relative Density (t or - 5%) OCR - Estimated Over Consolidation Ratio 
YH - Youn9s Hodulus 

The above data was computed utilizinq SST’s in-house correlations and guidelines published in ‘Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Carpanella, September, 1989. 
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PIEZCCONE SOUNDING ux; Page: 1 

,<-- 

***********t********fitftt*t*i~*i~*********~*~~*********~********************~~**********************~****~*************~****t~i*~**l 

SODNDING I: 21-PO2 CLIENT: ENSAFE DATE: 05-23-1995 
JOB NAME OR 1: NASH094 LOCATION: SwHu21 ST2 DEPTH OF GROUNDWATER: 18 

*****************ttt*~**~***~****~~~*****~~~~*****~********~~**~~**************~~**~****~**********~****~*~~**~~*~*****~t**~~t*l 

Depth PP PT SL FR soil Type N VES Fh RD YH OS3 SEN CR o( 
-------------------------------------------------------------------------------------------------------------------------------. -------------------------------------------------------------------------------------------------------------------------------. 

2.00 -0.27 151.52 1.06 0.70 Fine Sand 30 0.05 >45 
3.00 -0.11 28.86 1.25 4.33 Silty Clay 19 0.10 --- 
4.00 -0.30 34.82 0.32 0.91 Silty to Clayey F.S. 12 0.15 45 
5.00 -0.23 30.35 0.56 1.83 Clayey Fine sand 12 0.20 --- 
6.00 -0.18 28.06 0.39 1.39 Clayey Fine sand 11 0.24 --- 
7.00 -0.29 31.19 0.50 1.59 Clayey Fine sand 12 0.29 --- 
8.00 -0.24 29.25 0.64 2.20 Clayey Fine sand 12 0.34 --- 
9.00 -0.15 39.20 0.56 1.42 Silty to Clayey F.S. 13 0.39 41 

10.00 -0.54 57.48 0.87 1.51 Silty to Clayey F.S. 19 0.44 42 
11.00 -0.39 45.03 0.86 1.90 Clayey Fine Sand 18 0.49 --- 
12.00 -0.30 33.75 0.40 1.19 Silty to Clayey F.S. 11 0.54 38 
13.00 -0.33 35.24 0.58 1.64 Clayey Fine sand 14 0.59 --- 
14.00 -0.31 29.30 0.37 1.25 Silty to Clayey F.S. 10 0.63 36 
15.00 -0.29 29.36 0.34 1.17 Silty to Clayey P.S. 10 0.68 36 
16.00 -0.44 72.88 0.26 0.36 Silty Fine Sand 18 0.73 40 
17.00 -0.54 195.54 1.42 0.73 Fine sand 39 0.79 >45 
18.00 -0.36 47.33 1.49 3.14 Clayey Fine sand 19 0.84 --- 
19.00 -0.01 22.82 0.23 1.02 Clayey Fine sand 9 0.87 --- 
21.00 -0.10 40.14 0.73 1.81 Clayey Fine sand 16 0.93 -- 
22.00 -0.28 58.97 1.23 2.09 Silty to Clayey F.S. 20 0.96 38 
23.00 -0.29 57.94 2.02 3.49 Sandy Clay 29 0.99 --- 
24.00 -0.47 99.84 1.31 1.31 Silty Fine sand 25 1.02 40 
25.00 -0.21 64.46 0.87 1.34 Silty to Clayey P.S. 21 1.05 38 
26.00 -0.17 62.20 2.17 3.48 sandy Clay 31 1.07 --- 
27.00 -0.47 224.31 1.10 0.49 Fine sand 45 1.11 44 
28.00 -0.31 156.81 3.68 2.35 Silty to Clayey F.S. 52 1.14 42 
29.00 -0.19 94.23 1.92 2.04 Silty to Clayey F.S. 31 1.17 39 
30.00 ‘-0.05 83.27 1.75 2.10 Silty to Clayey P.S. 28 1.20 38 
31.00 -0.23 99.31 0.69 0.70 Silty Fine sand 25 1.23 39 
32.00 -0.26 74.42 2.92 3.93 Sandy Clay 37 1.26 --- 
33.00 -0.33 87.33 0.82 0.94 Silty Fine sand 22 1.29 38 
34.00 -0.23 51.44 0.89 1.72 Silty to Clayey P.S. 17 1.32 35 
35.00 -0.46 166.71 1.72 1.03 Fine sand 33 1.35 42 
36.00 -0.44 138.88 2.13 1.53 Silty Fine sand 35 1.38 41 
37.00 -0.46 171.70 1.57 0.92 Fine sand 34 1.42 42 
38.00 -0.47 167.34 2.58 1.54 Silty Fine sand 42 1.45 41 
39.00 -0.43 228.64 2.60 1.14 Fine sand 46 1.48 43 
40.00 -0.41 272.25 3.40 1.25 Fine sand 54 1.51 43 

loot 
m-w 

64 
--- 
w-s 
s-e 

54 
63 

--s 

45 
e-s 

38 
37 
62 
90 

--a 

s- 

52 
e-w 
67 
54 

-w- 

89 
78 
63 
59 
64 

s-s 

59 
44 
77 
72 
78 
76 
a5 
90 

333 m-v e-s 909 
384 1.9 1.4 58 
77 s-s m-e 209 

402 2.0 3.3 61 
371 1.9 4.3 56 
412 2.1 3.8 62 
385 1.9 2.7 59 
86 --- W-B 235 

126 S-B --- 345 
594 3.0 3.2 90 
74 w-s --- 203 

462 2.3 3.7 70 
64 -me V-B 176 
65 w-w w-s 176 

160 B-B s-w 437 
430 s-s --- 1173 
620 3.1 1.9 95 
293 1.5 5.9 46 
523 2.6 3.3 80 
130 --s s-w 354 
759 3.8 1.7 116 
220 v-w w-s 599 
142 es- m-m 387 
815 4.1 1.7 124 
493 e-B --- 1346 
345 e-w e-w 941 
207 B-m s-s 565 
183 w-s W-B 500 
218 m-s w-s 596 
976 4.9 1.5 149 
192 w-w es- 524 
113 m-s B-B 309 
367 w-w --- loo0 
306 w-w -- 833 
378 S-B --- 1030 
368 s-w --- 1004 
503 s-w --- 1372 
599 s-w --- 1634 

PP - Pore Pressure (Kg/&) 
PT - Point Bearing (Kg/c&Z) 
SL - Sleeve Friction (Kg/c&?) 
FR - Riction Ratio (%) 
;wD - Ground Water Depth 

N - Equivalent Sff Blow Count (bpf) USS - Undrained Sheer Slzqtb 
VES - Vertical Effective Stress (Kg/cr2) SEN - sensitivity 
FA - Friction Angle (Degress) cu - Constrained Mdulus 
RD - Relative Density (t or - 5%) OCR - E&hated Over consolidation Ratio 
Yu - Youngs uodulus -- - h 

The above data was computed utilizing SST% in-house correlations and guidelines published in %uidelines for Use and 
Interpretation of the Electronic Cone Penetration Test’, Robertson and Wpanella, September, 1989. 
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